Length-weight relationship and some aspects of reproductive biology of the Nile catfish Synodontis schall (Bloch and Schneider, 1801) in Lake Chamo, Ethiopia were studied from fish sampled in each month during January to December 2010. The relationship between fork length (FL) and total weight of males (TW = 0.020FL 3.207 , R 2 = 0.965, n = 277), females (TW = 0.020FL 3.248 , R 2 = 0.976, n = 407) and the sexes combined (TW = 0.020FL 3.240 , R 2 = 971, n = 684) were curvilinear and statistically significant (ANOVA, P<0.05). The proportion of breeding fish was high between May and September, during which time 46.8% -72.0% of the males and 41.3% -77.9% of the females had ripe gonads. Thus, the months with high proportions of breeding fish were considered as the breeding season of the fish. More number of females was caught in all size classes but sex ratios were significantly different from 1:1 in size classes 30.0-34.9 cm FL and 35.0-39.9 cm FL. The overall male to female sex ratio of 1:1.39 was also significantly different (χ 2 = 24.71, P<0.001) from the theoretical ratio of 1:1. Size at first maturity of males was 23.1 cm FL while that of females was 26.4 cm FL. Fecundity ranged from 3,500-54,089 eggs with a mean of 21,017 eggs. The mean relative fecundity of S. schall was 76.1 eggs g -1 of body weight. The average number of eggs g -1 of ovary (preserved wet weight) ranged from 983 to 3,797 with a mean of 1,847 eggs g -1 . The relationships between fecundity and fork length and fecundity and total weight were curvilinear while the relationship between fecundity and ovary weight was linear.
INTRODUCTION
The genus Synodontis, commonly referred to as squeaker or upside-down catfish is widely distributed in African freshwaters ranging from the Nile basin, Chad, Niger and much of the West African region (Paugy and Roberts, 1992) .
The genus has over 112 species (Daget et al., 1991) and some of the species are commercially important comprising up to 40% of the total landings by weight in some regions of Africa (Willoughby, 1974; Sanyanga, 1996) . S. schall is However, it is ecologically important because it serves as the main prey of the commercially valuable catfish (Bagrus docmak, Forsskål) (Hailu Anja and Seyoum Mengistou, 2001) . It is also among the prey fishes of the most valued piscivore, the Nile perch (Lates niloticus) in this lake (Elias Dadebo, 2002) . S. schall is one of the most abundant fish in both littoral and pelagic regions of the lake. According to Elias Dadebo et al. (2012) the fish picks scales from the bodies of other fish using comb-like bony structures found on the marginal part of its mouth. The local fishermen consider the species as a nuisance since it entangles to their gill nets by its long and serrated spiny fin rays making it very difficult to remove from the gillnets.
Several workers have studied the reproductive biology of S. schall in some other African water bodies such as breeding season (Halim and Guma'a, 1989; Lalèyè et al., 2006) , size at first maturity (Willoughby, 1979; Albaret, 1982 , Ofori-Danson, 1992 and fecundity (Nawar, 1959; Halim and Guma'a, 1989; Ofori-Danson, 1992) . However, no published work is available on the reproductive biology of S. schall in Lake Chamo. The aim of this work was to study length-weight relationship and some aspects of reproductive biology of the fish in Lake Chamo.
Since the fish is not exploited at all, developing its fishery is important and thus, scientific knowledge is required for proper utilization and management of the stock. (Amha Belay and Wood, 1982) . The lake lies to the east of the Precambrian block of the Amaro Mountains within less intensely faulted basin (Mohr, 1962) . The surrounding region receives two rainy seasons per year, March-May (heavy rains) and September-October (little rains). The main affluent of the lake is Kulfo River, which inflows at the north end of the lake and the less important feeders are Sile and Sago Rivers entering from the west (Figure 1 ). During the past three decades, the water level of the lake has declined considerably and this has resulted in significant shrinkage of the lake's surface area (personal observation).
MATERIALS AND METHODS

Description
The ichthyofauna of Lake Chamo, and also that of Lake Abaya is Soudanian (Beadle, 1981) .
The fish species are more diverse than the other rift valley lakes of the country, as a result of the possible northward migration of the Soudanian species when the lake was connected with the Nile system 7,000 years ago (Golubtsov and Redeat Habteselassie, 2010). There are 18 fish species in Lake Chamo and the inflowing rivers belonging to 9 families and 12 genera. The landings of the commercial fishery are mainly composed of
Lates niloticus (L.), Bagrus docmak (Forsskål) and Clarias gariepinus (Burchell). The potential production of the lake was estimated to be 3,340 tons/year whereas the actual landings from the above commercial species have not exceeded 2,500 tons/year (Reyntjens et al., 1998) .
Sampling
Monthly fish samples were obtained from three sites between January and December 2010 using a fleet of gill nets (60 mm, 80 mm and 100 mm stretched mesh sizes) in the pelagic area of the lake The sex and maturity stage of each fish were determined by visual examination of the gonads using a five-point maturity scale. This maturity scale describes the development of gonads based on their sizes and the space they occupy in the body cavity of fish (Holden and Raitt, 1974) . Accordingly, gonad maturity was categorized as immature (I), recovering spent or developing virgin (II), ripening (III), ripe (IV) and spent (V). Ripe ovaries were removed, weighed to the nearest 0.1 g, and preserved in Gilson's fluid. In order to assist penetration by the preservative, the ovaries were split longitudinally and turned inside out (Bagenal and Braum, 1978) .
The length-weight relationship was determined using the formula: Nielsen and Johnson, 1983) .
Where, W = total fish weight (g) L = total length of fish (cm) a and b = parameters
Breeding season
The breeding season was estimated from the percentages of fish with ripe gonads taken each month. Since fish with ripe gonads were found all year round, breeding season was taken as the period of the year when relatively higher
proportions of fish were in breeding condition.
Sex ratio
Male to female sex ratio was calculated as the numbers of each sex divided by the number of males. This was done by sampling months, fish length classes and for the total sample. A chi-square test was then used to determine if the sex ratios varied between months and size classes and total sample (Frank and Althoen, 1994 ).
Size at first sexual maturity
The percentages of male and female S. schall having gonad stages III -V (Holden and Raitt, 1974) were plotted against length for each sex using data from the breeding season (MaySeptember 2010). Average size at first maturity (L m50 ) has been defined as the length at which 50% of individuals reach sexual maturity (Willoughby and Tweddle, 1978) . Thus, L m50 of S. schall was estimated from the relationship between the percentages of mature fish (P) of length class (L)
as described by the logistic function (Echeverria, 1987) :
and the value of L m50 was estimated from the expression:
The individuals of fish used in the estimation of 
Fecundity
Fecundity was estimated gravimetrically (Snyder, 1983) . Thus, for each fish, the number of eggs in 
Statistical analysis
Chi-square test was used to compare sex ratios of the fish at different size classes and seasons of the year. Length-weight relationship and relationships between fecundity (F) and some morphometric measurements (fork length, total weight and ovary weight) were estimated using least squares regression. Logistic function was used to estimate L m50 from the relationship between the percentages of mature fish at different size classes.
RESULTS
Length-weight relationship
The relationship between fork length and total weight of S. schall in Lake Chamo was curvilinear and statistically significant (R 2 = 0.971, p<0.001) (Table 2) .
Length at first maturity
The length at which 50% of the males first reached maturity was 23.1 cm, while that of the females 
Fecundity
The weight of ripe gonads (preserved wet weight)
ranged from 1.8 g-42.7 g with a mean of 11.4 g. gonad maturity, sex, size range, growth phase and condition of fish (Tesch, 1971 ). The observed difference in the value of length exponent in the present study and other geographical areas may be due to environmental differences, differences in utilized length ranges and/or differences in the number of specimen examined.
In Lake Chamo S. schall exhibited extended breeding season with intensive breeding activity occurring during the months of May to September in Lake Victoria. A fish should reproduce at that time of year that will tend to maximize its lifetime production of offspring. The larvae fish must hatch into a world that can provide appropriate food, protection from predators and unfavorable abiotic conditions (Wootton, 1998).
The overall sex ratio of S. schall was significantly different from 1:1 in the present study. Females
were numerically dominant in all size classes even though the differences were significant only in size classes above 30 cm. Significantly more number of females was also caught in February and October. Variations in sex ratios have been attributed to differential growth or maturity rates, differential mortality rates, or differential migratory patterns between males and females (Sandovy and Shapiro, 1987; Matsuyama et al., 1988) or segregation of the sexes at different habitats (Hopson, 1972; 1982) . Although the above phenomena were not observed in S. schall during the present study, segregation of the sexes was observed in the tiger fish and Horwood, 1984; Wootton, 1998) . In this connection, the relatively larger size at first sexual maturity of S. schall found in the present study could be because the species is not fished at all in Lake Chamo.
Fecundity of S. schall in Lake Chamo (3,500-54,089) varies greatly from counts given by other investigators in different African water bodies.
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